(PrP
Sc) is a mis-folded isoform of the glycoprotein PrP C , which is highly expressed in the nervous system. Prions replicate by coercing PrP C to refold into PrP Sc . The BSE epidemic was propagated by rendering dead cattle to produce meal which was then included in cattle feed. Consumption of BSE PrP Sc from contaminated beef resulted in over 200 human cases of variant Creutzfeldt-Jakob (vCJD) disease, which is invariably fatal. There were rare cases of person-to-person vCJD transmission by blood transfusion.
Variant CJD is now very rare, due to adoption of measures that prevent the feeding of ruminant protein to ruminants and the contamination of beef with the tissues that harbour PrP Sc . Beef from countries with these control systems are safe for human consumption.
The infectious agent
Bovine Spongiform Encephalopathy (BSE) is one of a number of diseases known collectively as Transmissible Spongiform Encephalopathies (TSEs) of which scrapie of sheep, chronic wasting disease (CWD) of deer and elk and Creutzfeldt-Jakob disease (CJD) in humans are also members. TSEs are caused by a mis-folded isoform of the prion glycoprotein (PrP). The mis-folded pathogenic isoform is known as a 'prion', a contraction of the words 'proteinaceous' and 'infectious' .
In mammals, PrP C is present in a wide variety of tissues but is highly expressed in the nervous system 2, 4, 5 . The physiological function of PrP C remains obscure and mice modified to express no PrP C show only subtle, non-lethal differences to wild-type mice 3, 6 . 
Pathogenesis
The first tissues in which PrP Sc can be detected in BSE are those of the nervous system supplying the intestine 13 although it is not clear how infection reaches the nerves from the intestinal lumen. Infection ascends to the brain via the autonomic nerves 2 . The routes of spread of prions from cell to cell within the nervous system are not fully understood 14, 15 , and the mechanisms of cerebral damage are unknown. Depletion of PrP C does not appear to be a factor. On the contrary, depletion of PrP C in mice has been shown to reverse early degeneration and prevent progression to clinical disease 7 .
Transmission and incidence of disease Animals
The epidemic of BSE was first recognized in 1986 in the UK and was propagated by the rendering of dead cattle to produce meat-andbone meal (MBM) which was then included in feed for cattle 8 . The infection was spread elsewhere in the world by exports of cattle and contaminated MBM 9 . There is no evidence that BSE can be transmitted between living cattle. This is in marked contrast to the horizontal infectivity of scrapie in sheep and CWD in deer [16] [17] [18] .
More than 184,000 cases of BSE have been diagnosed in cattle. At the peak of the epidemic 1,000 cases were being diagnosed each week in the UK 18 . The feeding of MBM to cattle was banned in the UK in 1988, but because of the long incubation period and initially ineffective implementation of the feed ban, clinical incidence continued to rise, peaking in 1992. The incidence has steadily declined since, and the disease is now very rare 19 .
A number of zoo animals, including Bovidae, Felidae and nonhuman primates, developed TSEs at the same time as the BSE epidemic 20 . Cases of TSE were also diagnosed in two domestic goats 20 and a number of domestic cats 8, 18 . All these cases were attributed to ingestion of BSE prions in beef or processed feed.
The epidemic is believed to have been amplified from a single common source 7 , which remains unknown. 
Humans
Since the first ten cases were reported in April 1996, over 200 vCJD cases have been identified 7, 21 . Food safety and controls Throughout the EU, cattle are individually and permanently identified, and each country has an electronic database recording the details, locations, movements and fate of all cattle. Cattle that die or require emergency slaughter on farms are rendered and then incinerated to ensure that infective material is destroyed 27 and cannot be used in animal feed.
As a result of these measures (also see Figure 1 for a summary of the critical BSE control points) the BSE epidemic was controlled, and classical BSE is now very rare 19 . Surveillance programs for BSE are in place in many countries throughout the world, and occasionally detect isolated cases of atypical BSE 28 . Figure 1 . The critical points within the cattle production system that BSE controls need to be implemented to prevent introduction and recycling of the BSE agent. 
